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pid ;  that  what,  little  more  than  a  year 
ago,  we  conceived  to  be  the  ne  plus 
ultra  of  our  inquiries,  is  now  regarded 
as  mere  rudiments. 

II.  It  were  trefpaffing  too  much  upon 
you,  to  recount  the  great  number  of 
experiments  I  have  made  ;  lor  which 
reafon  I  (hall  only  take  notice  of  fuch, 
as  are  either  in  themfelves  ftriking,  or 
tend  to  illuftrate  fome  proportion. 

III.  At  the  beginning  of  laft  fum- 
mer,  I  caufeda  machine  to  be  made  for 
electrical  purpofes ;  the  wheel  whereof 
was  four  feet  in  diameter.  In  the  peri¬ 
phery  of  this  wheel,  were  cut  four 
grooves,  correfponding  with  four  globes 
of  ten  inches  diameter,  which  were  dif- 
poied  vertically  at  about  three  inches 
diftance  from  each  other.  One,  two, 
or  the  whole  number  of  thefe  globes 
might  be  ufed  at  pleafure.  They  were 
mounted  upon  fpindles  of  two  inches 
diameter,  and  their  mean  motion  round 
their  axis  was  about  eleven  hundred 

times 
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times  in  a  minute.  As  it  is  next  to  im~ 
poffible  to  have  thefe  globes  blown  and 
mounted  perfectly  true,  I  order’d  the 
leather  cushions,  widi  which  they  were 

I  4 

rubbed,  to  be  duffed  with  an  elaftic 
fubdanee  (curled  hair)  that  the  globes 
in  their  rotations  might  be  as  equally 
rubbed  as  poffible.  You  might  like- 
wife  caufe  the  globes  to  be  rubbed  by 
the  hands  of  your  affidants  ;  but  un¬ 
der  a  certain  treatment  (of  which  here¬ 
after)  the  cufhions  excite  equally  drong. 
The  leather  cufhions  were  now  and 
then  rubbed  over  with  whiting;.  As  a 

O 

minute  detail  of  the  parts  of  this  ma¬ 
chine  would  take  up  too  much  of  your 
time,  I  have  herewith  laid  before  you  a 
draught  thereof. 

IV.  I  lined  one  of  thefe  globes’ to  a 
confiderable  thicknefs  with  a  mixture 
of  wax  and  refin,  in  order  to  obferve 
whether  or  no  the  electricity  would  be 
the  fooner  or  more  drongly  excited ; 
but  I  found  no  difference  in  the  power 

B  z  of 
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of  tliis  globe  from  the  others,  which 
were  without  this  treatment. 

V.  The  power  of  electricity  is  in- 
creafed  by  the  number  and  flze  of  the 
globes  to  a  certain  degree,  but  by  no 
means  in  proportion  to  their  number 
and  fize;  therefore  as  the  bodies  to  be 
ekCtrified  will  contain  only  a  certain 
quantity  of  electricity,  of  which  more 
largely  hereafter;  when  that  is  acquir¬ 
ed,  which  is  fooneft  done  by  a  num¬ 
ber  oi  globes,  the  furcharge  is  diflipat- 
ed  as  faff  as  it  is  excited. 

VI.  After  the  globes  had  been  a  few 
times  ufed,  I  found  myfelf  matter  of  a 
much  greater  quantity  of  eleCtrical 
power  with  much  lefs  labour  to  myfelf, 
than  when  I  ufed  only  tubes.  I  could 
attract  and  repel  light  fub fiances  at  a 
much  greater  diftance  than  before  ;  fire 
fpirits  of  wine,  camphire,  and  all  other 
fubftances,  whofe  vapours  were  inflam¬ 
mable,  with  great  eafe  and  at  any  di¬ 
ftance,  with  non-eleCtrics  placed  upon 

originally- 
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originally-eledtrics.  I  could  fire  them, 
I  fay,  at  all  times ;  though  not  equally 
eafy,  when  the  weather  was  moift. 

VII.  I  di {cover’d  with  this  machine, 
and  communicated  to  feveral  mem¬ 
bers  of  this  fociety,  feveral  of  the  ex¬ 
periments  faid  to  be  fir  ft  made  by  M, 
le  Mounter  at  Parts ,  before  the  letter 
communicating  them  was  received  by 
our  moft  worthy  prefident  from  thence. 

VIII.  I  order’d  another  machine  to 
be  made  for  a  friend  of  mine,  which 
carried  a  globe  of  fixteen  inches  dia¬ 
meter.  I  united  the  power  of  this 
large  globe  with  that  of  three  of  the 
others  before  mention’d,  and  found 
the  ftrokes  from  the  excited  Bon¬ 
ded!  rics  not  encreafed  according  to 
my  expectation.  In  two  experiments 
indeed,  where  the  di/lipation  of 
the  whole  power  of  thefe  globes 
was  vifible  as  fail  as  it  was  excited, 
the  effect  of  this  additional  globe 
was  very  confiderable.  The  firft  was, 

B  3  when 
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when  two  pewter  plates  were  held,  one 
in  the  hand  of  an  electrified  man,  and 
the  other  by  one  Handing  upon  the 
floor ;  when  thefe  plates  were  brought 
near  each  other,  the  flafhes  of  perfectly 
pure  and  bright  flame  were  fo  large 
and  fucceeded  each  other  fo  fall,  that, 
when  the  room  was  darkened,  1  could 
diftinCtly  fee  the  faces  of  thirteen  peo¬ 
ple,  who  flood  round  the  room.  The 
other  was  from  a  piece  of  a  large  blunt 
wire  hanging  to  the  gun-barrel  •  from 
the  end  of  which,  when  electrified,  and 
any  black  *  non~ele£tric  unexcited  was 

brought 

» 

*  In  the  couri'e  of  thefe  observations,  whenever 
I  mention  either  originally-eleclricsor  non-eleftrics, 
I  always  underftand  the  whole  genus  of  each.  Thus 
when  1  mention  a  man  placed  upon  originally-elec.- 
trics,  I  am  indifferent,  whether  lie  is  fufpended, 
either  in' lines  of  dry  filk,  hair,  or  wool;  or  (which 
is  much  more  convenient)  if  he  Hands  upon  glafs*. 
wax,  refin,  pitch,  fulphur,  &c.  or  upon  different 
mixtures  of  thefe,  if  of  a  fufficient  thicknefs.  As  we 
are  now  mailers  of  a  greater  eledrical  power  than 
heretofore ;  I  have  found  the  eledlricity  pervade, 
though  in  very  final!  quantity,  originally-ele&rics 
of  above  four  inches  diameter. 
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brought  near,  though  not  near  enough 
to  caufe  a  fnap,  a  brufh  of  blue  lam¬ 
bent  flame,  totally  different  from  the 
former,  was  very  confpicuous  when  the 
room  was  dark,  of  more  than  an  inch 
long  and  an  inch  thick.  1  mention 
that  what  is  held  near  the  bottom  of 
the  wire  fhould  be  black,  becaufe  then 
you  fee  this  flame  more  fliarp.  Here 
the  phofphoreal  fmell  might  be  per¬ 
ceived  at  a  conflderable  diftance.  If 
the  back  of  your  hand  was  brought  fo 
near  this  wire  as  to  occaflon  a  fnap, 
and  thefe  fnaps  were  received  for  fome 
time,  you  would  feel  them  like  fo 
many  punctures  upon  your  fkin,  occa- 
fioning  red  fpots,  which  have  lafted 
four  and  twenty  hours. 

IX.  If,  when  a  perfon  is  electrified, 
he  brings  his  hand  upon  the  cloaths  of 
one  that  is  not ;  they  both  have  a  fen- 
fation  exaCtly  refembling  that  of  many 
pins  running  into  the  skin,  which  con¬ 
tinues  as  long  as  the  globes  are  in  mo¬ 
ll  4  tion. 


...  [  8  ] 

This  is  moft  perceptible  when  the 

cloaths  are  of  thin  woollen  cloth  or  filk, 
animal  fubftances;  lefs  fo,  when  of  lin¬ 
en  or  cotton,  which  are  vegetable. 

X.  if  fome  oil  of  turpentine  is  fet 
on  fire  in  any  veffel  held  in  the  hand 
of  an  electrified  man,  the  thick  fmoke 
that  arifes  therefrom  received  again  ft 
any  non-eleCtric  of  a  large  fur  face, 
held  in  the  hand  of  a  fecond  man 
handing  upon  an  electrical  cake  }  this 
fmoke,  I  fay,  at  a  foot  diftance  from 
the  flame,  will  carry  with  it  a  fufficient 
quantity  of  electricity,  for  the  fecond 
man  to  fire  any  inflammable  vapour. 
The  eleCtrical  ftrokes  have  been  like¬ 
wise  perceptible  upon  the  touching  the 
fecond  n  an,  when  the  non-eleCtric 
held  in  his  hand  has  been  in  the  fmoke 
of  the  oil  of  turpentine  between  feven 
and  eight  feet  above  the  flame.  Here ' 
we  find  the  fmoke  of  an  originally  e- 
ledtric.  a  conductor  of  electricity. 

y±l.  Like- 
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XL  Likewife  if  burning  fpirit  of 
wine  be  fubftituted  in  the  place  of  oil 
of  turpentine,  and  if  the  end  of  an 
iron  rod  in  the  hand  of  the  fecond  man 
be  held  at  the  top  of  the  flame,  this 
fecond  man  will  kindle  other  warm 
fpirits  held  near  his  finger.  Here  we 
find  that  flame  conduces  the  ele&ricity, 
and  does  not  perceptibly  diminifli  its 
force. 

XII.  Thefe  two  experiments  de- 
monftrate,  that  the  opinion  of  thofe  is 
erroneous,  who  fuppole  the  electrical 
effluvia  to  be  of  a  fulphureous  nature ; 
and  that  thefe  themfelves  are  let  on 
fire  at  the  fnapping  obferv’d,  when 
you  bring  non- eleCtrics  unexcited  to 
thofe  that  are.  If  their  opinions  were 
true,  the  electrical  effluvia  fhould  be 
deftroyed  by  the  flame  in  both  the 
preceediog  experiments ;  the  contrary 
of  which  is  obferved. 

XIII.  I  now  proceed  to  take  notice 
of  that  furprizing  effeCt,  that  extraor- 
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dinary  accumulation  of  the  ele&rical 
power  in  a  vial  of  water  ;  firlt  difcover- 
ed  by  profeffor  Mufchenbroek ,  a  man 
born  to  penetrate  into  the  deeped:  my- 
deries  of  Philofophy :  and  I  hope  I 
fhall  dand  excufed,  if  I  enter  into  a 
minute  detail  of  the  circumdances  re¬ 
lating  thereto.  The  experiment  is,  that 
a  vial  of  water  is  fufpended  to  a  gun- 
barrel  by  a  wire  let  down  a  few  inches 
into  the  water  through  the  cork;  and  this 
gun-barrel,  fufpended  in  filk  lines,  is  ap¬ 
plied  fo  near  an  excited  glafs  globe,  that 
iome  metallic  fringes  inferted  into  the 
gun- barrel  touch  the  globe  in  motion. 
Under  thefe  circumdancesaman  grafps 
the  vial  with  one  hand  and  touches  the 
gun-barrel  with  a  linger  of  the  other. 
Upon  which  he  receives  a  violent  fhock 
through  both  his  arms,  efpecially  at 
his  elbows  and  wrids,  and  a-crofs  his- 
bread.  This  experiment  fucceeds  bed, 
ceteris  paribus , 

i.  When  the  air  is  drv. 


2.  When 


2 .  When  the  vial  containing  the  wa¬ 
ter  is  of  the  thinneft  glafs. 

3.  When  the  outfide  of  the  vial  is 
perfectly  dry. 

4.  In  proportion  to  the  number  of 
points  of  non-eledtric  contact.  Thus 
if  you  hold  the  vial  only  with  your 
thumb  and  finger,  the  fnap  is  fmall ; 
larger  when  you  apply  another  finger, 
and  increafes  in  proportion  to  the  grafp 
of  your  whole  hand. 

5  When  the  water  in  the  vial  is 
heated ;  which  being  then  warmer  than 
the  circumambient  air,  may  not  occa¬ 
sion  the  condenfing  the  floating  vapour 
therein  upon  the  furface  of  the  glafs. 


XIV.  From  thefe  confederations  it 
is  to  be  obferv’d,  that  this  effect  arifes 
from  electrifying  the  non-eledtric  wa¬ 
ter,  included  in  the  originally-eledtric 
glafs ;  fo  that  whatever  tends  to  make 
the  outfide  of  the  glafs  non-eledtric  by 
wetting  it,  as  a  moift  hand,  damp  air, 
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or  the  water  from  the  infide  of  the  vial, 
defeats  the  experiment  by  preventing 
the  requiffte  accumulation  of  the  elec¬ 
trical  power. 

XV.  That  a  gun-barrel  is  abfolutely 
neceflary  to  make  this  experiment  fuc- 
ceed,  is  imaginary ;  a  folid  piece  of 
metal  of  any  form  is  equally  ufeful. 
Nor  have  I  yet  found  that  the  ftroke  is 
in  proportion  to  the  quantity  of  elec¬ 
trified  matter ;  having  obferved  the 
ftroke  from  a  Sword  as  violent  as  that 
from  a  gun-barrel  with  feveral  excited 
iron  bars  *  in  contact  with  it. 

XV  I.  I  have  tryed  the  effect  of  in- 
creafing  the  quantity  of  water  in  glaffes 
of  different  fizes,  as  high  as  four  gal¬ 
lons,  without  in  the  leaft  increafing  the 
ftroke.  If  filings  of  iron  are  fubftitut- 
ed  in  the  room  of  water,  the  effect 

is' 

*  If,  of  fix  men  touching  each  other  and  Handing 
upon  originally-ele&rics  one  touches  the  gun-barrel, 
the  whole  are  ele&rified ;  all  thefe  then  muft  be  con- 
fider’d,  as fo  much  excited  non-eleftric  matter.  From 
the  aggregate  of  all  thefe,  not  more  fire  is  vifible  up¬ 
on  tile  touch  than  from  either  of  them  fingly. 
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is  confiderably  leffen’d.  If  mercury, 
much  the  fame  as  water  ;  the  ftroke  is 
by  no  means  increafed  in  proportion  to 
their  fpecific  gravities,  as  might  have 
been  imagined  *. 

XVII.  The  vial  fhould  not  be  lefs 
than  can  conveniently  be  grafped.  I 
generally  make  ufe  of  thofe,  which 
hold  fevenor  eight  ounces,  and  fill  them 
about  four  fifths  with  water;  and  the 
ftroke  from  one  of  thefe,  under  the 
fame  circumftances,  is  equally  ftrong 
with  that  of  a  Florence  flask  held  in 
the  hand,  which  I  have  fometimes 
made  ufe  of ;  though  the  glafs  of  this 
laft  is  equally  thin  with  that  of  the 
vial,  and  the  quantity  of  water  four 
times  as  much.  That  the  ftroke  there¬ 
fore  is  not  as  the  quantity  of  water  e- 

lectri- 

*  In  this  experiment  and  in  others,  wherein  we 
affert  that  the  ftroke  is  not  increafed  in  proportion  to 
the  quantity  of  electrified  matter ;  it  muft  always  be 
underftood,  that  the  excited  non- eleftrics  rhemfelves 
are  touched  without  being  contained  in  originaily- 
eleCtrics,  as  water  in  the  glafs  :  for  otherwife  (as  will 
hereafter  be  fpecifted)  the  effeCts  of  different  quan¬ 
tities  of  matter  will  be  very  different. 
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le&rified,  is  evident  from  this  experi¬ 
ment.  This  fa<ft  does  not  depend  up¬ 
on  my  judgment  alone,  but  likewife 
upon  the  opinions  of  feveral  learned 
members  of  this  fociety,  who  have  ex¬ 
perienced  the  greater  and  lefs  quantity 
of  water. 

XVIII.  If  a  dry  twig  of  birch  or  any 
other  wood  be  run  through  the  cork 
inftead  of  the  metallic  wire,  the  ftroke 
is  not  greater  than  is  ufually  felt  from 
the  gun  barrel  without  the  application 
of  the  water.  The  ftroke  is  like  wile 
leflen’d,  if  the  vial  is  held  in  the  hand 
with  a  glove  on. 

XIX.  After  the  gun-barrel  and  vial 
have  been  fufficiently  excited,  which 
is  done  in  a  few  feconds,  the  furcharge 

*  O 

is  diffipated ;  fo  that  the  continuing 
the  motion  of  the  machine  ever  fo  long 
after  the  faturation  is  compleat,  does 
not  increafe  the  ele&rical  force. 

XX.  The  force  of  the  ftroke  from 
the  ele&rified  vial  does  not  increafe  in 


i 
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proportion  to  the  dimenfions  of  the 
glafs,  or  the  number  of  globes  em¬ 
ployed.  I  have  been  ftruck  as  forcibly 
with  one  vial  from  a  globe  of  feven 
inches  diameter,  as  when  I  made  ufe 
of,  at  the  fame  time,  one  of  iixteen 
inches  and  three  of  ten.  I  have  been 
lately  informed,  that  at  Hamburgh  a 
fphere  was  employed  for  this  purpofe  a 
blemijh  ell  in  diameter,  without  the 
expected  increafe  of  power. 

XXI.  When  the  vial  is  well  electri¬ 
fied  and  you  apply  your  hand  thereto, 
you  fee  the  fire  fiafhes  from  the  out- 
fide  of  the  glafs  wherever  you  touch 
it,  and  crackles  in  your  hand. 

XXII.  The  vial  may  be  electrified  by 
applying  the  wire  therein  to  the  globe 
in  motion ;  after  which,  if  it  is  grain¬ 
ed  in  one  hand  and  the  wire  touched 
with  a  finger  of  the  other,  the  ftroke  is 
as  great  as  from  the  gun-barrel.  If 
you  only  bring  your  linger  near  the 
end  oi  the  wire  without  touching  it% 

o  y 

you 
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you  obferve  the  fame  brufli  of  blue 
flame,  as  from  the  wire  hanging  to 
the  gun-barrel,  before  taken  notice  of, 
This  inftantly  difappears  upon  touch¬ 
ing  the  wire,  though  you  do  not  re¬ 
ceive  a  fhock,  unlefs  at  the  fame  time, 
you  grafp  the  vial. 

XXIII.  If  you  grafp  the  vial  with 
your  hand  and  do  not  at  .the  fame  time 
touch  the  wire,  the  acquired  electricity 

of  the  water  is  not  diminifhed.  So  that, 

__  *  *  * 

unlefs  by  accident  or  otherwife  the  wire 
is  touched,  the  electrified  water  will 
contain  its  force  many  hours,  may 
be  conveyed  feveral  miles,  and  after¬ 
wards  exert  its  force  upon  touching  the 
wire. 

XXIV.  If,  when  the  machine  is  in 
motion,  the  vial  is  hung  upon  the 
gun-barrel,  no  increafe  of  the  ftroke  is 
perceived  upon  touching  the  gun- bar¬ 
rel  with  your  finger,  unlefs  at  the  fame 
time  the  vial  is  taken  in  the  hand. 


XXV.  If, 


XXV.  If,  when  the  gun-barrel  and 
vial  are  excited,  you  grafp  the  vial 
with  one  hand,  and  touch  the  gun-bar¬ 
rel  with  a,  piece  of  any  metal  held  in 
the  other,  the  fhock  is  as  great  in  your 
arms  as  though  von  touched  the  gun- 

O  j  f  O 

barrel  with  your  huger;  but  not  the 

leaf!  fhock  is  felt,  if,  inftead  of  metal, 

*  v 

you  touch  the  gun-barrel  with  a  piece 
of  dry  wood.  > .  ■> 

XXVI.  I  have  felt  a  very  great 
ftroke,  when  1  hung  two  vials  to  the 
gun-barrel,  and  gralping  them  both, 
brought  my  forehead  near  it.  The 
fhock  then  was  fo  violent,  that  I  lean¬ 
ed  ftunned,  as  though  (truck  on  the 
head  with  a  great  flick,  and  I  have 
never  fince  chofe  to  repeat  this  experi¬ 
ment.  This  increafe  of  the  eledrical 
force  was  owing  to  the  additional  vial, 
whereby  the  points  of  non- electric  con¬ 
tact  were  augmented. 

XXVII.  Like  wife  if  a  perfon  placed 
upon  originally-eledrics,  gralps  two 

C  vials. 
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vials,  as  beforemention’d ;  and  a  fecond 
perfon,  {landing  upon  the  floor,  touches 
any  part  of  his  body,  a  very  flight  ftroke 
only  is  perceived.  But  if  the  lecond 
perfon,  while  the  globes  are  in  mo¬ 
tion,  places  one  of  his  Angers  upon 
the  hand,  or  any  part  of  the  naked 
body  of  the  flrft,  and  at  the  fame  time 
touches  the  gun- barrel  with  his  other 
hand  ;  both  feel  a  fhock  equal  to  that 
juft  now  mention’d,  but  more  toler¬ 
able,  becaufe  not  felt  in  the  head,  in  the 
arms  only  and  a-crofs  the  breaft.  In 
this  experiment,  it  is  not  neceflary  that 
the  outfide  of  the  glades  held  in  the 
hands  fhould  be  dry,  as  in  the  former 
experiments ;  becaufe,  whatever  by 
the  moifture  is  communicated  to  the 
man,  is  flopped  by  the  originally-elec- 
trics,  upon  which  he  is  placed.  If  in- 
ftead  of  his  hand  you  gently  touch  the 
flrft  perfon’s  cloaths,  you  only  perceive 
a  fmall  ftroke  upon  your  finger ;  but 
if  you  prefs  his  cloaths  clofe  to  his  body, 

2  you 
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you  frequently  perceive  a  double  ftroke  i 
the  one,  flight  from  his  cloaths  ,•  the 
fecond,  a  violent  fhock  from  his  body. 

XXVlIf.  Upon  firewing  fome  experi¬ 
ments  to  Dr.  Bevis  to  prove  my  afler- 
tion,  that  the  ftroke  was,  ceteris  pari¬ 
bus,  as  the  points  of  contact  of  non-elec¬ 
trics  to  the  glafs ;  that  ingenious  gentle¬ 
man  has  very  clearly  demonftrated  it 
likewife  by  the  following  experiment. 
He  wrapped  up  two  large  round-bel¬ 
lied  vials  in  very  thin  lead  fo  clofe  as  to 
touch  the  glafles  every  where,  except 
their  necks.  Thele  were  filled  with 
water,  and  corked,  with  a  ftaple  of  fmali 
wire  running  through  each  cork  into 
the  water.  A  piece  of  ftrong  wire  a- 
bout  five  inches  long,  with  an  eye  at 
each  end,  was  provided,  and  at  each 
end  of  this,  hung  one  of  the  vials  of 
'  water  by  the  fmali  ftaple  running 
through  the  cork.  A  fmali  wire  loop 
then  was  faftened  into  the  lead  at  the 
bottom  of  each  vial,  and  into  thefe 
'  '  ,  C  %  loops 
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loops  was  inferted  a  piece  of  ftrong; 
wire  like  the  former.  If  then  thefe 
vials  were  hung  a-crofs  the  gun- barrel 
and  electrified,  and  a  perfon  Handing 
upon  the  floor  touched  the  bottom 
wire  with  one  hand,  and  the  gun-barrel 
with  the  other,  he  received  a  moil  vio¬ 
lent  fhock  through  both  his  arms  and 
a-crofs  his  bread. 

XXIX.  Thefe  vials  may  be  conceal¬ 
ed,  and  the  fhock  be  more  univerfal 
in  the  following  manner  :  The  vials 
may  be  placed  in  a  corner  of  the  room, 
and  any  thing  laid  over  them,  fo  as 
not  to  touch  the  upper  wires ;  then  a 
very  fine  wire  m u ft  be  fufpended  to  the 
gun- barrel,  and  faftened  to  the  upper 
•  ftrong  wire.  A  fecond  piece  of  final  1 
wire,  of  a  fufficient  length  to  reach 
from  the  vials  almoft  under  the  gun- 
barrel,  mu  ft  be  faftened  to  the  lower 
ftrong  wire,  and  this  may  be  concealed 
under  a  floor-cloth.  T he  vials  then 
are  eledrified ;  and  if  a  perfon,  placing 

his 
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his  foot  upon  the  floor  cloth  over  the 
wire  which  comes  from  the  bottom  of 
the  vials,  touches  the  gun-barrel,  he 
receives  a  moft  terrible  fhock.  The 
firft  time,  I  experienced  it,  was,  when 
the  vials  were  fully  electrified,  and  both 
my  feet  were  placed  upon  the  wire. 
Unon  receiving;  the  ftroke  from  the 

1  O 

gun-barrel  upon  my  finger,  it  feemed 
to  me,  ufed  as  I  am  to  thefe  trials,  as 
though  my  arm  were  ftruck  off  at  my 
fhoulder,  elbow,  and  wrift ;  and  both 
my  legs,  at  the  knees,  and  behind  near 
the  ankles,  So  that  to  try  the  effedts 
of  this  experiment,  you  mu  ft  be  earn¬ 
ing  the  vials  too 
much.  if  a  dozen  or  more  of  thefe 
vials  or  one  very  large  bottle,  were  co¬ 
vered  over  with  thin  lead  in  the  above 
manner,  and  ftrongly  electrified ;  and 
this  electricity  were  difeharged  by  a 
man  at  once  in  the  manner  here  men¬ 
tion’d,  I  fbould  dread  the  confe- 
quences. 


ful  of  not  eledtrify 
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XXX.  We  mu  ft  obferve,  that  this 
fhock  is  not  felt,  unlefs  the  wire,  com¬ 
ing  from  the  bottoms  of  the  bottles,  is 

O  _ 

touched  ;  and  then  not,  if  the  (hoes 
are  dry,  and  of  confequence  originally- 
eledric.  In  this  experiment  we  fee  the 
effeds  of  the  increafe  of  the  points  of 
contad ;  and  it  feems  the  more  fur- 
prizing  to  thofe,  who  are  not  acquaint¬ 
ed  with  the  caufe,  when  the  wire  is  com 
cealed  under  a  floor-cloth, that  the  mov¬ 
ing  of  their  feet  only  one  inch,  fhould 
occafion  them,  all  other  circum fiances 
apparently  the  fame,  to  feel  a  violent 
fhock  or  none  at  all.  A  thick  carpet, 
in  (lead  of  a  floorcloth,  is  liable  to  pre¬ 
vent  the  fuccefs  of  this  experiment,  for 
the  fame  reafon  as  dry  fhoes.  This  ex¬ 
periment  may  aptly  enough  be  called, 
the  fpringing  an  eledrical  mine. 

XXXI.  If,  in  the  former  experi-  . 
nient,  the  lower  final!  wire  is  faften’d 
to  an  iron  rod ;  and  if,  when  the  vials 
are  ever  fo  ftrongly  excited,  that  rod 

is 
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is  held  in  the  hand  of  a  man  Handing 
upon  the  floor,  and  with  it  he  touches 
the  gun-barrel,  he  perceives  no  fhock, 
for  reafons  prefently  to  be  affigned. 
But  if  he  takes  this  iron  rod  in  one 
hand,  and  touches  the  gun-barrel  with 
the  other,  he  then  is  violently  ftruck. 
We  mu  ft  here  obferve,  that  the  vio¬ 
lence  of  the  ftroke  is  always  felt  in  our 
bodies,  in  proportion  to  the  loudnels 
of  the  explofion,  and  the  quantity 
of  fire  feen :  therefore,  as  both  thefe 
are  equally  perceptible,  whether  the 
electricity  pafles  only  through  the  iron, 
as  in  the  firft  of  thefe  inftances ;  or 
through  our  bodies  equally  with  the 
iron,  as  in  the  fecond ;  we  conclude, 
that  in  both  there  is  the  fame  degree 
ol  eleCtrical  force.  By  the  firft  of  theie 

tr 

methods,  you  are  capable  of  making 
others  fenlible  of  the  eleCtrical  force, 
without  feeling  it  yourfelf.  This  ex¬ 
periment,  as  well  as  the  laft,  will  ad¬ 
mit  of  infinite  variation. 
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XXXII.  If  a  man,  Handing  upon  an 
ele&ricalcake,  takes  the  vial  fufpended 
to  the  gun- barrel  in  his  hand,  by  thefe 
means  lie  acquires  fome  electrical  pow¬ 
er;  for,  if  under  thefe  drum  fiances 
he  touches  the  gun-barrel,  he  only  re¬ 
ceives  a  flight  firoke.  If  then,  with-- 
out  having  had  any  communication 
with  unexcited  non-eleCtrics,  he  touches 
the  gun- barrel  again,  the  globes  being 
yet  in  motion,  he  receives  no  firoke  at 
all. 

XXXIII.  If  to  the  gun-barrel  an 
egg,  either  raw  or  boiled,  is  fulpended 
by  a  piece  of  wire,  and  a  perfon,  graft¬ 
ing  the  electrified  vial  in  one  hand, 
brings  the  palm  of  his  other  near  the 
bottom  of  the  egg ;  at  that  inflant  he 
receives  a  fmart  firoke,  and  his  hand, 
fee  ms  full  of  a  more  red  fire  than  is 
ufiially  obferved.  In  this  experiment, 
the  firoke  is  more  confined  to  the  hand 
without  fhocking  the  arms,  than  when 
you  touch  the  gun-barrel  it  fell ;  it  more 

refenv* 
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refembles  a  ftroke  over  the  hand  with 

a  ferula . 

XXXIV.  If  any  number  of  people 
Hand  upon  originally-eledrics,  and 
communicate  with  each  other  by  any 
non-eledric  medium,  especially  me¬ 
tal,  they  are  by  theie  means  all  equally 
eledrihed  ;  and  if  a  perfon,  handing 
upon  the  floor,  and  holding  the  vial  of 
water  hanging  to  the  gun-barrel  in  his 
hand,  touches  the  perfon  furtheft  from 
the  gun-barrel,  the  whole  number  re¬ 
ceives  a  (hock  equal  to  any  one  touch¬ 
ing  the  gun-barrel  fingly, 

XXXV.  if  a  number  of  perfons,  how 
great  Soever,  hand  upon  the  ground, 
communicating  with  each  other  as  be¬ 
fore,  the  firh  of  which  grafts  the  vial 
and  the  laft  touches  the  gun-barrel,  the 
whole  number  receive  a  fhock  like  the 
former.  This,  we  are  informed,  Monf. 
le  Mourner  at  Parts  communicated 
through  a  line  of  men,  and  other  non- 
dedrics,  meafuring  nine  hundred  toifes. 

XXXVI.  Seve- 
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XXXVI.  Several  experiments  fhew, 
that  the  electrical  force  always  de- 
fcribes  a  circuit ;  e.  g.  if  a  man  holds 
the  electrified  vial  in  one  hand  and 
touches  the  gun-barrel  with  the  other, 
he  feels  the  fhock  in  no  other  parts  of 
his  body  than  in  his  arms  and  a-crofs 
his  bread.  So  that  here  we  fee  the 
electrical  power  darts  reBiJfimo  curfu 
between  the  gun-barrel  and  vial.  This 
is  more  particularly  demonftrated  by 
the  following  experiment,  in  which, 
though  the  two  lines  of  perfons  may  be 
of  any  length,  we  only  fpecify  that 
each  confifts  of  four,  for  the  fake  of 
perfpicuity. 

XXXVII.  Of  one  line,  let  A  touch 
the  gun-barrel,  ftanding  upon  wax, 
and  communicate  with  BCD  like- 
wife  ftanding  upon  wax.  Of  the  other 
line,  let  i  take  the  ele&rified  vial  in 
his  hand  and  joyn  with  2,  3  and  4, 
all  ftanding  upon  the  floor.  If,  under 
thefe  circumftances,  the  firft  line  is  e- 

leCt  rifled. 
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le<ft  rifted,  and  4  touches  D,  all  eight 
are  ft  ruck  through.  If  4  touches  C, 
D  though  eledlrified  feels  nothing,  and 
the  remaining  feven  are  ftruck ;  fo  that 
here  D  is  left  out  of  the  circuit.  If  4 
touches  B,  only  ftx  feel  the  (hock,  and 
C  and  D  feel  nothing ;  and  thus  you 
may  proceed  to  A,  who  muft  always 
meceflarily  feel,  if  either  himfelf  or  any 
of  his  line  is  touched.  If,  when  both 
lines  are  as  before  mention’d,  D 
touches  3,  4  is  left  out  of  the  circuit, 
and  the  remaining  feven  feel  the  ftroke. 
If  C  touches  2,  the  circuit  conftfts  of 
five,  D,  3  and  4  being,  though  under 
the  fame  circumftances,  left  out :  al¬ 
ways  obferving,  however  thefe  circuits 
are  diveriified  •  that  A,  who  touches 
the  gun-barrel,  and  1,  who  holds  the 
vial,  are  certain  to  feel  the  ftroke. 

XXXVIII.  This  experiment  my  be 
reverfed,  the  lines  being  as  before,  in 
the  following  manner,  wherein  like- 
wife  tins  circuit  is  always  obfervable. 

Let 
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Let  A  touch  the  gun-barrel  as  before, 
and  D  hold  the  wire  of  the  electrified 
vial  in  his  finger.  Let  4  grafp  the  vi¬ 
al,  and  1  touch  B  •  then  A  feels  no¬ 
thing,  being  left  out  of  the  circuit,  and 
the  other  feven  areflruck.  If  4  touches 
C,  then  A  and  B  feel  nothing,  the 
circuit  confiding  of  the  remaining  fix. 
But  it  is  to  beobferved,  as  in  the  for¬ 
mer  experiment,  that  4  who  grafp& 
the  vial,  and  D  who  holds  the  wire, 
muft  of  neceffity  be  always  in  the  cir¬ 
cuit.  I  have  been  the  more  particu¬ 
lar  in  this  matter,  as  it  demonftrates 
the  courfe  of  the  eleCtrical  power  to 
be  in  the  moft  direct  manner,  between 
the  gun- barrel  and  the  electrified  vial. 

XXXIX.  Likewife  if  a  perion, 
{landing  upon  an  originally-eleCtric, 
touches  the  gun- barrel  with  his  right 
hand,  a  piece  of  wire  being  placed 
round  his  left  leg,  and  a  fecond  perfon 
{landing  likewife  upon  the  wax,  takes 
hold  of  the  extremity  of  this  wire; 

then 
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then  let  another  perfon,  ftanding  upon 
the  floor  and  grafping  the  electrified 
vial,  touch  any  part  of  the  fecond  per- 
fon’s  body.  Upon  this  touch,  the  fecond 
perfon  is  flaook  as  ulual  ;  but  the  firft 
feels  the  ftroke  only  in  his'  left  leg  and 
right  arm,  the  neareft  courfe  of  the  e- 
leCtrical  power. 

XL.  If  any  number  of  perfons  com¬ 
municate  by  pieces  of  wire,  and  if  any 
one  of  them  brings  together  the  ends 
of  the  two  pieces  of  wire  in  his  hands, 
upon  the  gun-barrel's  being  touched 
he  will  perceive  no  ftroke.  But  if  the 
ends  of  the  wires  are  but  a  quarter  of 
an  inch  afunder,  he  will  be  fhook  in 
both  his  arms ;  becaufe  then  his  body 
will  become  part  of  the  circuit. 

XLI.  If,  when  any  number  of  per¬ 
fons  joyn  hands,  or  communicate  by 
any  metallic  medium  ftanding  on  the 
floor,  one  grafps  the  vial  and  joyns 
with  the  reft  :  Upon  the  gun- barrels 
being  touched  by  the  la  ft  perfon  of  the 

line, 
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line,  the  whole  number  are  (truck  ;  and 
he  who  grafps  the  vial  as  forcibly  as 
the  reft.  But  if  two  vials  are  employ¬ 
ed,  and  he  grafps  them  both,  with  a 
piece  of  wire  of  fufficient  length  held  be¬ 
tween  his  fingers,  which  wire  touches 
both  vials,  and  it’s  end  is  taken  hold  of 
by  the  fecond  perfon  of  the  line ;  if  then 
the  laft  perfon  touches  the  excited 
gun-barrel,  all  in  the  line  are  violently 
ftruck,  except  the  perfon,  who  grafps 
the  vials;  but  he  feels  little  or  nothing 
of  the  ftroke. 

XLII.  The  ftroke  is  very  violent ; 
when  a  wire  is  put  round  the  naked 
head,  or  under  the  peruke ;  and  the 
perfon,  grafping  the  vial,  touches  the 
gun-barrel  with  the  end  of  the  wire; 
or  if  he  holds  the  wire  between  his 
teeth.  :  f  \ 

XLIII.  If  a  perfon,  (landing  on  the 
eledtrical  cakes  with  gold  or  filver  lace 
upon  his  coat,  takes  hold  of  the  gun- 
barrel  ;  and  another  perfon  grafping 

the 
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the  electrified  vial  touches  the  bottom 
of  the  lace,  the  perfon  electrified,  if  he 
holds  down  his  head,  feels  the  blow 
under  his  chin.  The  lace  in  this  in- 
fiance  has  the  fame  effects  as  a  piece  of 
metal  •  at  the  end  of  which,  if  placed 
in  the  fame  manner,  you  would  ne- 
ceffarily  feel  the  ftroke. 

XLIV.  I  now  proceed  to  fhew,  by 
what  fieps,  in  my  inquiries  into  the 
nature  of  electricity,  I  difcovered,  that 
the  glafs  tubes  and  globes  had  not  the 
eledtrical  power  in  themfelves,  but 
only  ferved  as  the  firft  movers  and  de¬ 
terminers  of  that  power.  1 

XLV.  Several  months  fince,  I  ob- 
ferv  d  that  by  rubbing  a  glafs  tube, 
while  handing  upon  a  cake  of  wax,  in 
order,  as  1  expeCted,  to  prevent  any  of 
the  eleCtrical  power  from  difcharging 
itfelf  through  me  into  the  floor ;  con¬ 
trary  to  my  expectation,  that  power  was 
fo  much  leffen’d,  that  no  fnapping  was 
to  be  obferved  upon  another’s  touch- 


[  3*  ] 

ing  any  part  of  my  body,  Eutifaperfon 
not  electrified  held  his  hand  near  the 
tube  whilft  it  was  rubbing,  the  fnap- 
ping  was  very  fenfible.  This  1  (hew¬ 
ed  to  feverai  members  of  the  Royal  So¬ 
ciety  and  others,  who  did  me  the  ho¬ 
nour  to  viht  me.  Afterwards  I  met 
with  an  experiment  of  the  fame  kind, 
in  a  treatife  publilh’d  by  profeffor  Bo/e, 
entitled,  Recherches  fur  la  caufe  et  fur 
la  veritable  teorte  de  /’ EleBrictte,  which 
that  ingenious  gentleman  fays,  had 
given  him  great  trouble  by  its  oddnefs. 
The  experiment  is,  that,  if  the  electri¬ 
cal  machine  is  placed  upon  originally- 
eleCtrics,  the  man  who  rubs  the 
globes  with  his  hands,  even  under  thefe 
apparently  favourable  circumffances, 
gives  no  fign  of  being  electrified,  when 
touched  by  an  unexcited  non-eleCtric. 
But  if  another  perfon,  handing  upon  . 
the  floor,  does  but  touch  the  globe  in 
motion  with  the  end  of  one  of  his 
fingers,  or  any  other  non- eleCtric,  the 
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petfon  rubbing  is  inftantly  electrified, 
and  that  very  ftrongly.  The  folution 
of  this  phenomenon,  feemingly  con¬ 
trary  to  the  already  difcover’d  laws  of 
electricity ,  had  terribly  tormented  him  : 
But  however  he  has  given  us  the  follow¬ 
ing,  which  he  modeftly  calls  a  plan- 
fible  fubterfuge  rather  than  a  folution, 
•viz.  that  a  power  cannot  a£t  at  the 
fame  time  with  all  its  vigour,  when 
one  part  of  it  is  already  employed  ;  as 
a  horfe,  who  already  draws  an  hun¬ 
dred  pounds,  cannot  draw  an  additio¬ 
nal  weight  as  freely  as  if  he  had  not 
been  loaded  at  all.  That  the  hand  ex¬ 
cites  the  virtue  already  in  the  fphere  ; 
therefore  if  the  fame  power  impreg¬ 
nates  the  man,  there  remains  none  for 
the  globe.  That  the  virtue  of  the 
globe  then  cannot  be  communicated 
at  the  fame  time  to  the  man,  by  whom 
it  is  created.  That  he,  who  gives  it, 
cannot  receive  it  himfelf.  From  thefe, 
and  fuch  like  confederations,  it  appears 
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to  him ;  that  the  man  upon  the  ground, 
who  holds  his  fingers  to  the  globe  in 
motion,  inftead  of  his  diminilhing  its 
eledrical  force,  throws  that  force  back 
again  over  the  man, who  excited  it.  That 
the  finger  in  this  cafe  fee  ms  to  operate 
as  an  eledric  per /<?,  and  drives  back  the 
eledrical  power. 

XL VI.  1  have  feen  an  account  *  of 
Mr.  Allamand,  lately  printed  at  the 
Hague ;  wherein  he  takes  notice  of 
this  phenomenon.  He  tells  us,  that  as 
part  of  the  eledrical  power  of  the 
globes  paffes  oft  by  the  frame,  upon 
which  the  globes  are  mounted,  into 
the  floor  and  difiipated  thereby  ;  he 
conceived,  that  if  the  machine,  and 
the  man  who  rubbed  the  globe,  were 
placed  upon  pitch  to  prevent  this  dif- 
fipation,  the  fire  of  eledricity  would 
be  more  ftrong.  But  the  confequence 
is  extremely  odd  and  unexpeded ;  for 

the 
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the  contrary  happens ;  and  the  electri¬ 
cal  power  is  confiderably  diminifhed, 
andfometimes  there  is  even  none  at  all. 

XLVII.  1  tried  this  experiment  fe- 
veral  times  with  my  machine,  and  the 
man,  who  turns  the  wheel  thereof, 
mounted  upon  the  eleCtrical  cakes.  If  the 
air  was  dry  and  the  machine  placed  at 
fome  diflance  from  non-  eleCtrical  fub- 
ftances,  as  the  fides  of  the  room,  chairs, 
and  fuch  like ;  after  one  or  two  fmall 
fnaps,  the  gun-barrel,  fupported  by  {ilk 
lines  and  hanging  in  contadt  with  the 
globes,  would,  though  the  machine 
were  in  motion  a  confiderable  time, 
attract  no  light  fubftances  nor  emit 
any  fire.  This  induced  me  to  con¬ 
ceive,  that  the  eleCtrical  power  was  not 
inherent  in  the  glafs,  but  came  from 
the  floor  of  the  room ;  and  if  the  faCt 
were  fo,  the  gun- barrel  fhould  fnap 
upon  my  touching  any  part  of  the  ma¬ 
chine.  The  confequence  fully  an- 
fwer’d  my  conjectures ;  for  while  I  flood 
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upon  the  floor,  the  globes  ftill  in  mo¬ 
tion,  I  put  one  hand  upon  the  frame 
of  the  machine,  and  touched  the  gun- 
barrel  with  one  of  the  fingers  of  my 
other.  Upon  this  fire  iiiued,  and  the 
fnapping  continued  as  long  as  1  held 
my  hand  upon  the  machine,  but  ceaf- 
ed  upon  taking  it  off.  This  at  once 
proved  to  me,  that  the  electrical  fire 
palled  from  the  floor  through  my  body 
to  the  machine.  I  then  order’d  the  man 
to  put  one  of  his  feet  from  the  wax 
upon  the  floor  ;  which,  as  foon  as  he 
complied  with,  caufed  the  electricity  to 
fnap  at  the  gun-barrel,  and  this  ceafed 
upon  his  replacing  his  foot.  Here  I 
found  that  the  electrical  power  came 
through  the  man  ;  and  that  in  thefe  in- 
ftances,  either  myfelf  or  the  man  who 
touched  the  floor  with  his  foot,  were  to 
be  regarded  as  an  additional  part  of  the 
machine  communicating  with  the 
floor.  Thefe  conliderations  led  me  to 
make  the  following  experiments. 

XLVIII. 
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XLVIII.  If  my  conjectures  were  well 
founded,  and  if  the  eledrical  power, 
the  man  and  the  machine  being  placed 
upon  originally  eledrics,  went  through 
my  body  to  the  machine,  a  hoe  wire 
held  in  my  hand  at  a  few  inches  di- 
ftance  ought  to  be  attracted  by  any 
part  of  the  machine.  This  fucceeded 
accordingly,  but  the  attraction  lafted 
a  very  final  1  fpace  of  time,  and  the 
wire  again  hung  perpendicularly  from 
my  finger,  though  the  globes  continu¬ 
ed  in  motion.  This  induced  me  to 
believe,  that  the  gun-barrel,  and  the 
other  non-eledrics  fu {pended  in  con- 
tad;  with  the  globes,  would  only  con¬ 
tain  a  certain  quantity  of  the  electri¬ 
cal  aether  ;  and  it  this  were  the  cafe, 
the  attraction  of  the  wire  to  the  ma¬ 
chine  would  be  continual,  if  the  elec¬ 
trical  power  found  again  a  communi¬ 
cation  with  the  floor,  as  the  wire  was 
the  only  canal  of  communication  be¬ 
tween  the  floor  and  the  machine, 
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Whereupon  I  placed  one  of  my  fingers 
upon  the  gun-barrel,  and  held  a  wire 
near  the  machine  with  my  other  hand, 
and  found,  that  as  long  as  my  finger 
continued  upon  the  gun-barrel  the  wire 
was  attracted,  but  no  longer. 

XLIX.  Here  we  find,  that  one  caufe 
of  the  electrical  attraction  is  the  cur¬ 
rent  of  the  eleCtrical  asther  fetting  to 
the  machine  through  the  wire  :  and 
this  current  is  flopp’d  from  two  caufes  ; 
one  when  there  is  no  difcharge  thereof 
from  the  gun- barrel,  the  accumula- 

O  ' 

tion  being  complete  ;  the  other,  when 
other  currents  are  opened,  that  is, 
when  the  machine  is  touched  in  other 
parts. 

L.  In  thefe,  and  the  (ubfequent  ex¬ 
periments,  I  always  iuppofe  the  air 
very  dry  ;  for  it  it  is  not,  and  the  filk 
lines,  which  fupport  the  non- eleCtrics, 
are  wetted  thereby,  the  eleCtrical 
power  will  be  difcharged  along  them, 
and  the  wire  will  be  conftantly  attrac¬ 
ted. 
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ted,  as  I  have  frequently  on  purpole 
experienced ;  and  this  difcharge  is  in 
proportion  as  the  lines  are  more  or  Ids 
wetted. 

LI.  If  a  man  Hands  upon  the  machine 
placed  upon  originally-elebtrics,  and  the 
gun-barrel  with  the  other  non-ele&rics 
are  fufpended  as  tifual  in  contact  with 
the  globes,  no  electricity  is  obferved  in 
that  man :  but  if  a  wire  hanging  to  the 
wainicot  of  the  room  touches  the  gun- 

O 

barrel,  or  a  man  Handing  upon  the 
floor  applies  his  finger  thereto,  the  man 
upon  the  machine  emits  fire  copioufly ; 
and  either  himfelf,  or  the  man  who 
turns  the  wheel  of  the  machine,  fires 
inflammable  fubflances.  But  this  efledt 
is  no  longer  obfervable,  when  the  wire, 
&c.  are  removed  from  touching  the 
gun-barrel.  So  that  in  this  experi¬ 
ment,  theufualcourfe  of  the  electricity 
is  inverted ;  and  that  power,  which  in 
moft  other  inftances,  is  brought  by  the 
wood-work  of  the  machine  to  the  globes 
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and  by  them  difcharged  upon  the  gun- 
barrel,  is  now  brought  by  the  wire  to 
the  gun-barrel,  and  from  this  the  globes 
throw  it  all  over,  not  only  the  machine, 
but  any  non-eledric  in  con  tad  with 
it,  if  the  electricity  is  flopp’d.  In  this 
experiment,  if  an  iron  rod  (landing 
upon  the  floor,  is  inclined  againfl  the 
loops  of  the  filk  lines,  which  fupport 
the  gun- barrel,  in  fuch  a  manner  as 
not  to  touch  the  gun-barrel ;  the  elec¬ 
trical  fire,  which  pafi'es  from  the  iron 
rod  to  the  gun-barrel,  in  dead  of  be¬ 
ing  fup plied  confiantly,  comes  in  by 
(happing  fo  long  as  any  unexcited  non- 
elednc  communicates  with  the  ma¬ 


chine,  but  ceafes  upon  its  being  re¬ 
moved.  And  if  the  air  is  very  dry,  and 
tv n *  of  the  eledi  icity  conduded  down 
the  filk  lines  the  fnapping  from  the 
iron  rod  to  the  gun-barrel  will  fre¬ 
quently  correipond  to  the  touching  of 
the  wooden  machine  with  your  fingers, 
gnd  flop  upon  your  taking  them  off! 

And 
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And  this  experiment  will  look  much 
like  magic,  even  to  thofe  who  are  ac¬ 
quainted  with  the  operations  of  electri¬ 
city  ;  for  if  the  perfon  who  turns  the 
wheel  of  the  machine,  and  hands  upon 
the  cakes,  be  properly  inftruCted  ;  up¬ 
on  your  bidding  the  gun- barrel  fnap, 
he  only  puts  the  toe  of  his  fhoe  upon 
the  floor,  and  it  fnaps  immediately,  and 
continues  fnapping  as  long  as  he  keeps 
it  there ;  but  it  you  order  it  to  ceafe 
fnapping,  he  almoft  imperceptibly  re¬ 
places  his  foot  upon  the  cakes,  and 
it  ceafes.  This  may  be  repeated  as 
often  and  as  long  as  you  pleafe.  To 
corroborate  this  conjecture  further, 
and  to  prove  that  the  eleCtrical  power 
is  by  the  means  of'  the  iron  rod  con¬ 
ducted  from  the  floor  to  the  gun- bar¬ 
rel  ;  light  fubftances  laid  upon  any  part 
of  the  machine  fhould  be  driven  off, 
provided  that  the  eleCtrical  blaft  is  par¬ 
ticularly  determined  to  that  part  of  the 
machine,  where  thefe  light  fubftances 

are 
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are  laid;  and  this  fad;  is  determin'd 
by  experiments. 

LII.  Many  experiments  demon- 
ft  rate,  that  if  the  eledricity  is  not 
flopp’d,  no  fign  of  its  prefence  either 
by  fire  or  attradion  is  obfervable  in  the 
non-eledric  bodies  fufpended  to  the 
globes.  That  is,  although  ever  fo  great 
a  quantity  be  determined  by  the  globes 
over  thefe  bodies,  the  eledricity  paftfes 
off  from  them  pleno  rwo  to  the  floor, 

from  whence  it  came.  But  if  the  elec- 

\  . 

tricity  is  flopped,  it  is  then  accumu¬ 
lated  upon  thefe  non-eledrics ;  but 
this  can  be  done  only  to  a  certain  de¬ 
gree,  as  is  manifeft  from  a  former  ex¬ 
periment.  And  if,  when  this  power 
is  accumulated,  a  man  Handing  upon 
the  floor  touches  now  and  then  the 
non-eledrics  with  his  finger  ;  the  elec¬ 
tricity,  which  is  here  accumulated, 
fnaps ;  and  the  fire  is  always  obferv¬ 
able.  But  this  flapping  is  not,  when 
the  eledrical  power  paffes  off  continu- 
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ally,  as  from  a  piece  of  blunt  wire 
hung  to  the  fufpended  gun- barrel  and 
the  hand  of  a  man  brought  near  it 
without  touching  ;  whereby  the  elec¬ 
trical  power  becomes  vifible  like  a  fine 
blue  cone  of  flame,  with  its  point  to¬ 
wards  the  wire.  When  the  hand  is 
placed  at  a  proper  diftance,  the  blafl, 
like  that  of  cold  air,  is  therefrom  very 
manifeft.  If  you  do  not  determine  the 
electricity  by  thefe  means  to  a  point,  the 
diflipation  of  it  is  general  and  from  all 
parts  of  the  excited  non  eleCtric ;  but 
if  you  do,  by  bringing  your  hand  near 
the  wire  as  beforemention’d,  you  fee 
the  manner  of  its  being  difcharged  in¬ 
to  the  floor,  and  fo  into  the  earth. 
Thefe  faCts  being  fo,  if  my  concep¬ 
tions  are  true,  that  the  glafs  globes 
circulate  the  eleCtrical  fire,  which  they 
receive  from  their  friction  again#  the 
cufliions  or  the  hand  of  a  man,  and 
which  is  conftantly  fupplied  to  thefe 
laft  irom  the  floor ;  the  ingrefs  of  the 

eleCtrical 
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eledrical  fire,  if  the  machine,  &c\  are 
placed  upon  eledrics  per  fey  ought  to 
be  vifible,  as  well  as  the  egrefs  under 
the  fame  circumftances ;  and  this  is  de¬ 
mon  ftrated  by  experiment.  For,  if 
while  any  unexcited  non-eledrics  touch 
the  gun-barrel,  the  globes  being  in  mo¬ 
tion,  you  bring  your  finger  or  a  piece 
of  wire  near  any  part  of  the  wood¬ 
work  of  the  machine,  but  more  efpc- 
cially  the  iron  axis  of  the  wheel ;  you 
obferve  the  brufh  of  blue  flame 
fet  in  from  it  to  the  wood-work. 
We  always  obferve  in  this  experiment, 
that  the  lambent  flame  from  the  end 
of  the  wire  pafles  diverging  into  the 
machine,  and  this  continues  fo  long  as 
the  gun-barrel  is  touched.  So  that 
here,  the  office  of  the  globes  exadly 
tallies  with  that  of  the  heart  in  ani¬ 
mals  ;  which,  as  long  as  the  quantity 
of  blood  is  fupplied,  propels  it  into 
the  arteries,  and  thefe  all  over  the 
iyfiem  ,•  or  that  of  the  pump  in  hy- 
droftatics.  In  the  fame  manner,  by 

1  the 
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the  attrition  of  glafs  tubes,  the 
electrical  power  is  brought  from  the 
body  of  the  man  who  rubs  the  tube, 
and  he  is  conftantly  taking  in  a  fupply 
from  the  floor. 

UK.  What  I  here  call  the  electrical 
aether,  is  that  atmofphere  which  fur- 
rounds  both  excited  originally-eleCtrics 
and  excited  non- electrics.  That  this 
is  extended  to  a  confiderable  diftance, 
appears  from  a  fine  thread  or  piece  of 
cotton-grafs-feed  and  being  attracted  at 
lome  feet  diftance  from  them,  as  far 
as  which,  it  is  prefumed,  this  atmof¬ 
phere  extends.  Here  indeed  it  is  only 
perceived  by  its  effeCts  upon  thefe  light 
fubftances.  But  at  the  brufh  of  flame 
from  the  end  of  the  wire  before  men¬ 
tion'd,  from  fome  bran  lying  upon  a 
flat  piece  of  metal  in  contaCt  with  ex¬ 
cited  non-eleCtrics,  your  hand  being 
held  over  it,  and  in  many  other  expe¬ 
riments  ;  it  becomes  manifeft  to  your 
feeling  as  a  blaft  of  cold  wind.  You 

feel 
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feel  it  like  wife  in  a  lefs  degree,  when 
a  glafs  tube  is  well  excited,  and  brought 
near  your  face.  If  no  unexcited  non¬ 
electric  is  near,  this  atmofphere  feems 
to  be  determined  equally  over  all  the 
excited  non-eleCtrics  in  contact  with 
the  machine ;  but  if  a  non-eleCtric  un¬ 
excited  is  brought  near,  the  greateft 
part  of  it  is  determined  that  way ;  and 
hereby  the  attraction  at  any  other  part 
of  thefe  excited  non-eleCtrics  is  ,  con¬ 
siderably  diminifhed.  Hence  thecaufe 
of  the  repulfion  of  electricity,  which 
does  not  operate,  until  the  eleClrical 
tether  is  fufficiently  accumulated.  This 
eleCtrical  repulfion  is  flrongeft  in  thofe 
parts  of  the  excited  non- eleCtrics,  where 
unexcited  non-eleCtrics  are  brought 
near  them ;  for  by  thefe  the  eleCtrical 
blaft,  which  otherwife  is  general,  is 
particularly  determined  to  the  floor.  ' 
LI  V.  Before  I  proceed  further,  I 
mufl:  beg  leave  to  explain  what  I  call 
the  accumulation  of  electricity.  To 

put 
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put  a  fimilar  cafe :  as  we  take  it  for 
granted,  that  there  is  always  a  deter¬ 
minate  quantity  of  atmofphere  fur¬ 
rounding  the  terraqueous  globe ;  we 
conceive,  when  we  fee  the  mercury  in 
the  barometer  very  low,  that  there  then 
is  a  lefs  accumulated  column  of  this 
atmofphere  impending  over  us,  than 
when  we  fee  the  mercury  high.  In 
the  like  manner,  when  we  obferve  that 
the  electrified  gun- barrel  attracts  or  re¬ 
pels  only  very  light  fub fiances  at  a  very 
fmall  diftance ;  or  that  the  fnap  and 
fire  therefrom  are  fcarce ly  perceptible ; 
we  conceive  then  a  much  lefs  quantity 
of  eledtrical  atmofphere  furrounding 
the  gun- barrel.  This  power  being  more 
or  lefs,  we  call  the  greater  or  lefs  de¬ 
gree  of  the  accumulation  of  electricity. 
This  is  only  attainable  to  a  certain 
point,  if  you  electrify  ever  fo  long ; 
after  which,  unlefs  otherwife  diredted, 
the  difiipation  thereof  is  general.  The 
vial  of  water  of  Mufchenbrock  feems 
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capable  of  a  greater  degree  of  accu¬ 
mulation  of  ele&ricity,  than  any  thing 
we  are  at  prefent  acquainted  with  :  and 
we  fee,  when  by  holding  the  wire  there¬ 
of  to  the  globe  in  motion,  the  accu¬ 
mulation  being  complete,  that  the  fur- 
charge  runs  off  from  the  point  of  the 
wire,  as  a  bruin  of  blue  flame.  A  me¬ 
thod  has  been  difcovered  here  by  a 
gentleman,  (Mr.  Canton)  by  which 
the  quantity  of  accumulated  electricity 
may  be  meafured  to  great  exaCtnefs. 
The  manner  of  meafuring  is  this.  When 
the  vial  is  fufficiently  electrified  by  ap¬ 
plying  the  wire  thereof  to  the  glals 
globe,  and  which  is  known  by  the  ap¬ 
pearance  of  the  brufh  of  flame  at  the 
end  of  the  wire,  as  before  mentioned  ; 
hang  a  flender  piece  of  wire  to  the  fufi- 
pended  gun-barrel,  for  this  purpofe 
detached  from  the  globes.  Upon  your 
applying  the  wire  ol  the  electrified  vial 
to  that  hanging  to  the  gun-barrel,  yon 
perceive  a  final  1  fnap ;  this  you  dis¬ 
charge 
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charge  by  touching  the  gun-barrel  with 
your  finger,  which  likewife  {haps :  and 
thus  alternately  electrifying  and  dis¬ 
charging,  you  proceed  until  the  whole 
electricity  o!  the  water  is  diilipated ; 
which  fometimes  is  not  done,  under  an 
hundred  di {charges.  It  you  do  not  dif- 
charge  the  electricity  every  time,  the 
Snaps  from  the  wire  of  the  eledrified 
vial  to  the  gun-barrel  are  Scarcely  per¬ 
ceptible.  In  proportion  to  the  number  of 
Strokes,  you  eftimate  the  quantity  of  the 
acquired  electricity  of  the  water.  That 
you  could  by  {topping  the  electricity, 
excite  non-eleCtrics :  and  by  accumu¬ 
lating  their  power,  make  them  exert 
more  force  than  originally -eleCtrics 
would  at  any  point  of  time,  was  that 
capital  difcovery  of  the  late  Mr.  Gray ; 
and  is  to  be  regarded  as  the  bafis, 
upon  which  all  the  prefen t  improve¬ 
ments  of  our  knowledge  in  elec¬ 
tricity  are  founded ;  and  ’till  which 
difcovery,  although  Some  of  the  ef¬ 
fects  of  eleCtricity  were  ob Served  a- 
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bove  two  thoufand  years  ago  *, 
progrefs  was  made. 

LV.  The  electrical  aether  is  much 
more  fubtile  than  common  air,  and 
aafles  to  a  certain  depth  through  all 
'mown  bodies.  It  paffes  mod  readily 
through  metals,  water,  and  all  fluids 
except  reflnous  ones ;  then  animal 
bodies,  dead  or  alive,  jn  proportion  as 
they  are  more  or  lefs  wet  -}  then  ftones, 
wood,  and  earths.  It  paffes  to  a  cer¬ 
tain  thicknefs  only  through  reflns,  dry 
animal  fubftances,  wax,  and  glafs.  For 
this  reafon  bodies  are  called  eledrics per 
fe,  or  non-el  entries  ;  not  only  for  their 
rubbing  the  eledricity  from  other  bo¬ 
dies,  but  likewife  as  they  permit  more 
or  lefs  of  the  eledrical  asther  to  pafs 

through 


*  Theophraftus  who  lived  above  three  hundred 
years  before  the  date  of  the  Chriftian  rera,  takes  no¬ 
tice  of  amber  and  the  Lyncurium  attra&ing  not  only 
Itraws  and  Ihavings  ofwood,  butalfo  thin  pieces  of 
copper  and  iron.  See  Theophrqftus  -cm  Ai'e«v.  /. 
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through  them.  This  aether  has  not 

CD  ^ 

only  the  property  with  air  or  moving 
light  fubftances ;  but  it  feems  to  have 
another,  and  that  is  elafticity, 

LV1.  That  this  fluid  is  more  fuhtil 
than  common  air,  is  more  particularly 
demonftrated  by  its  palling  through 
feveral  glafles  at  the  fame  time  ; 
through  any  one  of  which,  though  e- 
ver  fo  thin,  air  cannot  pais.  It  like- 
wife  pafles,  as  I  have  mention’d  before, 
through  all  known  bodies,  except  origi¬ 
nally  electrics,  and  even  through  thefe  to 
certain  degree.  It’s  elafticity  is  proved 
by  its  extending  itfelf  round  excited 
el  entries,  and  excited  non-eledtrics  to  a 
conflderable  diftance ,  as  well  as  by  its 
in  creating  the  motion  of  fluids.  This 
is  demonftrated  by  the  experiment  with 
a  (mail  glafs  flphon  where  the  elafti¬ 
city  of  the  electrical  asther  overcomes 
the  attradion  of  coheflon  :  I  have  fre¬ 
quently  obferved  this  experiment  does 
not  operate,  unlefs  the  greateft  part, 

Ex'  if 
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if  not  the  whole  eledrical  blaft,  is  de~ 
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termined  to  the  floor  through  the  wa¬ 
ter,  by  bringing  home  unexcited  non-e 
leclric  near  the  long  leg  of  the  ftphon  d*. 
The  ft  ream  through  this  {lender  tube 
is  moft  complete,  when  the  non-elec¬ 
tric  is  brought  near,  fo  as  when  the  room 
■  is  fomewhat  darken’d,  the  ft  ream  of 
water  appears  as  a  ftream  of  blue  flame, 
much  like  that  from  the  blunt  wire. 

J 

This  ftream  is  flopped,  either  by  touch-" 
ing  any  part  of  the  non-eledrics  in  con- 
tad;  with  the  globes*  by  placing  the 
machine  and  the  man  who  turns  the 
wheel  upon,  eledrics  per  fe,  by  which 
the  current  of  the  eledrical  aether,  from 

the 

“f /There  is  one  inftance,  where  the  water  will  run 
off  in  a  full  ftream  without  bringing  a  non- eleCtric 
unexcited  near  the  long  leg  of  the  fiphon  ;  and  that 
is,  by  fufpending  a  vial  of  water  as  ufual  to  the  gun- 
barrel  by  a  wire*  and  by  letting  a  glafs  fiphon  thr&ugh 
the  cork  into  the  water.  When  this  vial  is  fufficiently 
eledtrified,  the  water  therein  runs  oft  in  a  full  ftream, 
though  no  non-ele£tric  unexcited  is  near  becaufe 
then  the  current  of'  water  through  the  fiphon  is  the 
only  way,  by  which  the  furcharge  of  the  electricity 
can  be  diffipated. 


[  53  ] 

the  floor  to  the  machine  is  prevented ; 
or  by  removing  the  non-eleCtric  from 
the  leg  of  the  flphon,  by  which  the 
diflipation  of  the  electrical  aether  from 
the  excited  non-eleCtric  becomes  ge¬ 
neral.  So  that  we  find,  that  although 
we  can  repel  light  bodies  from  many 
parts  of  excited  non-eleCtrics  at  the 
fame  time  $  the  whole  force  of  the  e- 
lectrical  current  is  neceflary,  to  drive 
off  fo  ponderous  a  fluid  as  water.  May 
we  likewife  not  infer  the  elafticity  of 
eleCtrical  aether,  from  the  ingrefs  of  the 
blue  flame  from  the  end  of  a  blunt 
wire  held  near  the  axis  of  the  wheel,  or 
any  part  of  the  wood- work  of  the  ma¬ 
chine,  after  the  revolutions  of  the  globes 
are  ceafed  ?  Certainly  we  fee  an  influx 
of  eleCtrical  fire  to  all  bodies,  until 
their  determined  quantity  is  reftored. 
Is  not  the  elafticity  of  this  aether  de- 
ducible  likewile,  from  the  violent  fhock 
we  feel  in  our  bodies  in  the  experi¬ 
ments  with  water  ? 

£3 
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LVII.  There  Teems  to  be  a  quan¬ 
tity  of  this  aether  in  all  bodies :  hence 
the  reafon,  why  though  the  machine 
is  placed  upon  electrics  per  a  fnap 
or  two,  as  1  mentioned  before,  is  ob- 
ferv’d  upon  touching  the  gun-barrel, 
when  the  machine  has  been  iometime 
in  motion  :  but  alter  thefe  no  more  is 
perceived,  if  the  iilk  lines  are  very  dry, 
and  the  electrical  fupporters  of  the  ma¬ 
chine  are  of  a  requifite  thicknefs.  As 
foon  as  any  non- eleCtric  unexcited 
touches  the  machine,  this  lofs  is  imme¬ 
diately  reftored.  As  the  electrical 
aether,  as  has  beefn  fpecilied,  is  an  ela- 
ftic  fluid ;  wherever  there  is  an  accu¬ 
mulation  thereof,  there  is  an  endea¬ 
vour  by  the  neared  unexcited  non-e¬ 
lectric  to  reftore  th z  /equilibrium.  The 
reftoring  of  this  (equilibrium ,  1  take  to 
be  tire  caufe  of  the  attraction  of  excited 
glafs  tubes  and  globes,  as  well  as  that 
of  excited  non-eledtrics  •  for  here  the 
blaft  of  electrical  aether  conftantly  fets 

i  in 
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in  from  the  neareft  unexcited  non-e- 
leCtrics  towards  thofe  excited,  and  car¬ 
ries  with  it  whatever  light  bodies  lie  in 
its  courfe.  This  fetting  in  of  the  cur¬ 
rent  of  electrical  aether  towards  excited 
non-eleCtrics  is  likewife  very  perceptible 
to  your  feeling  as  a  blaft  of  cold  wind  ; 
if  when  you  are  electrified,  you  hold 
your  hand  over  a  plate  with  feme  bran 
in  it,  by  which  blaft  the  bran  is  carried 
again  ft  your  hand.  Thefe  light  fub  fian¬ 
ces  are  again  repelled  by  the  blaft  from 
the  excited  bodies,  as  foon  as  they  come 
in  contaCt  and  fo  me  times  before.  The 
fiicceffions  of  thefe  alternate  attracti¬ 
ons  and  repulfions  are  extremely  quick, 
fo  that  fome times  your  eye  can  hardly 
keep  pace  with  them.  And  if  you  put 
a  glafs  globe  of  about  an  inch  in  dia¬ 
meter  very  light  and  finely  blown  into 
a  plate  of  metal, and  hang  another  over  it; 
eleCtrify  the  upper  one,  and  bring  the  o- 
therunder it, and  youwill  find  the  ftrokes 
from  the  alternate  attractions  and  re- 

E  4  pul- 
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pulfions  *  almoft  too  quick  lor  your  ear. 

I  have  feen  a  German  who  travelled  with 
a  fmall  electrifying  machine;  who,  by  a 
a  procefs  of  this  fort,  made  two  fmall 
bells  ring.  One  of  tire  bells  was  fufpend- 
ed  to  an  electrified  wire,  which  was  con¬ 
ducted  without  touching  along  the  fides 
of  the  room ;  at  about  an  inch  diftance, 
detached  from  this  wire,  a  little  clapper 
was  hung  by  afilk  line;  at  an  equal  di¬ 
ftance  from  this  laft  was  hung  another 
little  bell,  which  communicated  with 
the  fides  of  the  room.  As  foon  as  the  ma¬ 
chine  was  in  motion,  the  electrified  bell 
attracted  the  clapper,  which  immedi¬ 
ately  by  the  repul  live  blaft  was  blown 
off  to  the  unexcited  bell.  By  the  time 
the  fecond  bell  was  (truck,  the  for¬ 
mer 

*  The  following  is  an  argument  of  the  velocity 
likewife,  with  which  thefe  little  globes  are  attracted 
and  repelled.  If  they  are  let  fall  from  the  height  of 
lix  feet  or  more  upon  a  wooden-floor  or  a  plate  of 
metal,  they  are  rarely  broke  ;  but  by  the  attractions 
and  re  pulfions  of  them  between  the  plates,  though 
at  the  diftance  only  of  one  fixth  of  an  inch-,  they 
are  frequently  beat  in  pieces. 
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mer  attracted  again ;  and  this  jingling 
of  the  two  bells  continued  not  only 
during  the  motion  of  the  machine, 
but  Several  feconds  after  it  was  flop¬ 
ped.  This  was  occasioned  by  the 
final!  volume  of  the  clapper,  being  able 
to  convey  away  only  a  fmall  quantity 
of  the  electrical  tether  at  each  Stroke ; 
by  which  it  was  fo me  time,  before  the 
(equilibrium  was  reftored. 

LVI1I.  T o  demonstrate likewife,  that 
the  reftoring  this  (equilibrium  is  not 
imaginary,  1  Shall  mention  an  experi¬ 
ment  of  a  gentleman  (Mr.  Wilfori)  who 
has  taken  great  pains  in  thefe  inquiries. 
Take  two  plates  of  any  metal,  very  clean 
and  dry,  whofe  furfaces  are  nearly  e- 
qual ;  hang  one  of  them  to  any  ex¬ 
cited  non-eleCtric,  and  bring  under  it 
upon  the  other  a  whole  leaf  of  Silver. 
When,  which  you  find  upon  applica¬ 
tion,  the  Silver  leaf  is  attracted,  lower 
the  bottom  plate ;  if  it  is  too  low,  you 
will  ob Serve  the  leaf  filver  jump  up  and 

down 
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down  ;  if  too  high,  it  will  be  only  at¬ 
tracted  in  part,  and  thereby  diflipate 
the  eleCtrical  power.  But  if  you  get 
it  at  the  proper  distance,  which  will 
be  very  ealily  found  upon  tryal;  the 
filver  will  be  perfectly  fufpended  at 
right  angles  with  their  planes,  like  the 
trapezium  of  the  geometers,  and  touch 
neither  of  the  plates :  it  will  be  ex¬ 
tended  likewife  to  its  utmoft  dimen- 
iions.  You  frequently  obferve,  both 
at  the  top  and  bottom  of  the  filver,  the 
eleCtrical  tire.  The  fame  effeCt  is  pro¬ 
duced  if  you  reverfe  the  experiment, 
by  electrifying  the  bottom  plate,  and 
fufpending  the  other  over  it.  Now  I 
conceive,  that  the  fpace  occupied  by 
this  leaf  of  filver,  is  that,  where  the  a- 
quilthnum  of  the  eleCtrical  aether  is  re- 

J 

Bored ;  for  if  you  take  away  the  under 
plate,  through  which  from  the  floor 
the  flux  of  this  aether  is  furnifhed  ;  or 
if  that  plate  be  placed  upon  an  eleCtric 
per  fey  by  which  this  flux  is  prevented 
likewife,  the  iilver  leaf  is  blown  away. 

LIX. 
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LIX.  No  body  can  be  fu  (pended  m 
aquilibrto  but  from  the  joint  aCtion  of 
two  different  directions  of  power :  fo 
here,  the  biaft  of  eleCtrical  either  from 
the  excited  plate  blows  the  filver  to¬ 
wards  the  plate  unexcited.  This  laft 
in  its  turn,  by  the  biaft  of  electrical 
aether  from  the  floor  fetting  through 
it,  drives  the  filver  towards  the  plate 
electrified.  We  find  from  hence  like- 
wife,  that  the  draught  of  eleCtrical 
aether  from  the  floor,  is  always  in  pro¬ 
portion  to  the  quantity  thrown  by  the 
globes  over  the  gun-barrel;  or  the  a- 
qmhbrnim j  by  which  the  filver  is  fuf- 
pended,  could  not  be  maintained.  I 
once  found,  that  a  gentleman,  at  that 
time  an  invalid,  whofe  fhoes  were  per¬ 
fectly  dry,  and  of  confequence  original- 
ly-eleCtrics,  and  who  was  employ’d  to 
hold  the  non- eleCtric  plate  through 
which  the  aether  was  to  come  from  the 
floor ;  this  gentleman,  I  fay,  did  not  fur- 
nifb  a  fufficient  quantity, becaufe  of  the 
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drynefs  of  his  fhoes,  to  maintain  the 
(equilibrium  ;  and  the  filver  was  blown 
away.  But  upon  employing  another 
to  this  office,  whofe  fhoes  were  more 
wet,  the  aether  came  readily  through 
him,  and  the  filver  was  fufpended.  I 
have  likewife  found  a  wooden  pole, 
very  dry,  not  conduct  this  aether  faft 
enough  to  keep  the  lilver  fufpended.  It 
may  be  imagined,  that  it  is  poffible 
for  the  lilver  to  be  fufpended,  without 
fuppoling  a  flux  of  the  eledtrical  aether 
from  the  neareft  unexcited  non-elec¬ 
tric,  as  well  as  from  the  excited  one ; 
that  is,  by  the  Ample  eledtrical  attrac¬ 
tion.  But  to  obviate  this,  it  muft  be 
remembered ;  that  the  eledtrified  gun- 
barrel  both  attracts  and  repels  light 
fubftances  at  the  fame  time.  Can  this 
attradfion  and  repuliion  be  conceived 
without  the  operation  of  the  eledtrical 
tether  both  to  and  from  the  gun- barrel 
at  the  fame  time  ?  Does  not  this  point 
out  an  afflux  as  well  as  an  efflux  ?  Are 

not 
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not  the  electrical  repulfions  as  ftrong 
at  leaft  as  the  attractions  ?  Do  not  we 
fee  light  bodies,  either  between  excit¬ 
ed  originally-eleCtrics  or  excited  non- 
eleCtrics,  and  unexcited  non- eleCtrics, 
dart  like  a  ball  between  two  rackets  of 
equal  force?  It  may  be  faid  perhaps; 

i.  That  the  fufpended  filver  may 
only  ferve  as  a  canal  of  communica¬ 
tion,  which  difcharges  the  eleCtricity 
from  the  excited  non-eleCtric  to  the 
unexcited  one ;  and  that  when  an  ori- 
ginally-eleCtric  is  placed  between  the 
lower  plate  in  this  experiment  and  the 
floor  of  the  room,  that  then  the  filver 
is  attracted  only,  until  the  lower  plate 
is  fatu rated  with  eleCtricity,  and  no 
longer.  This  is  as  much  as  faying, 
that  this  effect  arifes  from  electricity, 
without  mentioning  in  what  manner. 

i.  That  this  efteCt  is  produced  by 
the  eleCtrical  attraction,  which  gives 
the  filver  a  direction  towards  the  excited 


non- 
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non-ele<Bric,  but  that  it  is  kept  down 
near  the  unexcited  one  by  the  force  of 
gravity.  Was  this  the  caufe,  the  ac¬ 
tion  of  gravity  would  operate  as  much 
through  originally-eledtrics  as  nort- 
eledtrics. 

LX.  But  I  am  able  to  prove  the  afflux 
experimentally  as  well  as  the  efflux,  in 
the  following  manner.  When  the  fil— 
ver  lies  Bill,  though  the  motion  of  the 
globes  is  continued,  between  the  two 
plates,  one  fufpended  to  the  gun-bar¬ 
rel,  and  the  other  placed  upon  an  elec¬ 
trical  cake ;  a  perlon  Banding  upon  the 
floor  needs  only  bring  a  fmall  glafs  li- 
phon  in  a  vefiel  of  water,  and  apply 
the  long  leg  thereof  near  the  plate 
placed  upon  the  wax :  for  upon  this, 
the  fllver  is  immediately  fufpended ; 
and  the  water,  which  before  only 
dropp’d,  now  runs  in  a  full  Bream 
and  appears  luminous  *.  Does  not,  in 

this 

*  This  experiment  is  more  elegant,  if  the  upper- 

plate 
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this  cafe,  the  current  of  the  water  point 
out  the  direction  of  the  current  of  elec¬ 
trical  aether  ? 

LXI.  When  the  machine,  &*c.  are 
placed  upon  originally-eledtrics ;  if  a 
man,  (landing  likewife  upon  an  origi- 
nally-eleCtric,  touches  the  gun- barrel, 
while  the  globes  are  in  motion,  he  will 
receive  a  map  or  two ;  after  which,  tho’ 
the  motion  of  the  globes  is  continued,  he 
will  perceive  no  more  fire  from  the 
gun-barrel.  While  in  this  pofture,  if  he 
touches  the  wood-w’ork  of  the  ma¬ 
chine  with  one  hand,  and  applies  a 
finger  of  his  other  near  near  the  gun- 
barrel,  at  that  inflant  he  receives  the 
electrical  ftrokes.  Thefe  continue  as 

Ion  o; 
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plate,  attracting  the  filver,  is  fufpended  high  enough 
for  a  perfon  ftanding  upon  an  originally-eleftric, 
conveniently  to  bring  the  other  plate  under  it  with 
one  hand,  and  to  hold  a  pewter  plate  in  the  other. 
If  the  originally-eleftric  is  fufficiently  thick,  the 
filver  will  not  be  fufpended  ;  but  if  the  glafs  fiphon 
in  a  iniall  veilel  of  water  is  brought  very  near  the 
pewter  plate,  the  water  runs  into  the  plate,  and  the 
fijver  is  immediately  fufpended. 
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long  as  he  touches  the  machine,  but 
ceafe  upon  his  removing  his  hand 
therefrom.  Here  we  fee  a  circulation 
of  part  of  this  man’s  electrical  fire, 
which  operates  in  the  following  man¬ 
ner.  Firft,  the  man  by  applying  one 
of  his  hands  to  the  machine  becomes  a 
part  thereof ;  and  by  the  motion  of  the 
globes,  part  or  the  eleCtrical  fire,  in¬ 
herent  in  his  body,  is  driven  upon  the 
gun-barrel •  but  it  is  inftantaneoufly 
reftored  to  him  again  upon  his  touch¬ 
ing  the  gun-barrel  with  his  other  hand. 
Thus  he  continues  communicating  the 
fire  with  one  hand,  and  having  it  re- 
flored  to  him  with  the  other,  as  long 
as  he  pleafes.  If  inflead  of  touching 
the  machine  or  gun-barrel,  he  holds 
his  finger  near  either  or  both  of  them ; 
you  fee  the  fire  go  out  and  return  back 
as  in  a  former  experiment. 

LXII.  It  may  be  perhaps  imagin’d ; 
if  one  man  touches  the  machine,  him- 
felf  and  the  machine  both  being  placed 
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upon  the  wax ;  and  if  another,  ftand*9 
ing  upon  the  floor,  conftantly  or  by 
turns  touches  the  gun-barrel,  that  by 
thefe  means  the  man  upon  the  origi- 
nally-eleCtrics  might  be  devefted  of  all 
his  electrical  fire,  by  conftantly  con¬ 
tinuing  the  motion  of  the  globes,  as 
he  receives  then  no  fupply  from  the 
floor.  But  the  contrary  proves  true,  and, 
after  a  confiderable  time,  the  ftrokes 
from  the  gun-barrel  are  as  ftrong  as  at 
firft.  But  here  we  mu  ft  oblerve,  that 
the  gun-barrel  fulpended  will  not  con¬ 
tain  probably  at  one  time  a  thoufandth 
part  of  the  whole  quantity  of  this  man’s 
electrical  fire.  Therefore  l  conceive, 
that,  as  foon  as  this  man  has  parted  with 
any  portion  of  his  neceflary,  his  deter¬ 
mined  quantity,  to  the  gun- barrel  by 
the  motion  of  the  globes,  he  has  it  re- 
ftored  to  him  upon  any  unexcited  non- 
eleCtric’s  touching  the  gun-barrel,  by 
having  the  ufual  courfe  of  the  electri¬ 
city  inverted. 


F 
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•  LXIII.  We  fee  from  many  experi¬ 
ments,  that  dry  wood  does  not  con- 
dud  eledricity  fo  well  as  that  which 
is  wet ;  and  that  the  man  {landing 
upon  the  floor,  who  rubs  the  globes, 
excites  the  eledricity  flronger  than  the 
cufliions.  This  I  had  reafon  to  con¬ 
ceive  was  owing  not  to  any  other  dif¬ 
ference,  than  that  of  his  being  more 
moift,  and,  of  confequence,  more  readi¬ 
ly  conducting  the  electricity  from  the 
floor.  Therefore  I  order’d  my  ma¬ 
chine,  and  even  thecufhions  to  be  made 
damp,  by  cauflng  wet  cloths  to  be 
placed  upon  feveral  parts  thereof ;  and 
found  then,  that  the  eledricity  was  e- 
qdally  ftrong,  as  when  the  globe  was 
rubbed  by  the  hand. 

LX1V.  It  remains  now,  that  I  en¬ 
deavour  to  lay  before  you  a  iolution, 
why  our  bodies  are  io  {hocked  in  the 
experiments  with  the  eled  rifled  wa¬ 
ter  5  the  difficulty  thereof  i  conlefs 

feemed 
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leemed  unfurmoun  table,  until  I  had 
.made  the  following:  difcoveries. 

C/ 

I 

r..  That  the  electricity  always  de¬ 
le  ri  bed  a  circuit  between  the  elec¬ 
trified  water  and  the  gun-barrel. 

O 

2.  That  the  electrical  lire  came 
from  the  floor  of  the  room. 

3.  That  it  would  not  pafs  from  the 
floor  quick  enough  for  the  perfon 
to  be  fhook,  if  his  (hoes  were  dry. 

4.  That  the  force  was  increafed  in 
proportion  to  the  points  of  contact  of 
non-elt dries  with  the  glafs  contain¬ 
ing  the  water. 

Then  the  folntion  of  this  pheno¬ 
menon  became  more  eaiy,  which  I  take 
the  liberty  to  offer. 

1.  I  have  endeavoured  to  prove  by 
experiment  *,  that  a  quantity  of  electri¬ 
city  is  furniflvd  from  the  neareft  un- 
*  LVI,  L VII,  and  LVIII. 

f2 
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excited  non-elecftrics,  equal  to  that  ac¬ 
cumulated  in  excited  originally- elec¬ 
trics  and  excited  non-eledrics. 

2,  This  being  fo,  when  the  vial  of 
water  held  in  one  hand  of  a  man  is 
highly  electrified,  and  he  touches  the 
gun-barrel  with  a  finger  of  his  other ; 
upon  the  explofion  which  arifes  here¬ 
from,  this  man  inftantaneoufly  parts 
with  as  much  of  the  fire  from  his  body, 
as  was  accumulated  in  the  water  and 
pmn-barrel ;  and  he  feels  the  eftedts  in 

O  ^ 

both  arms,  from  the  fire  of  his  body 
ru filing  through  one  arm  to  the  gun- 
barrel,  and  from  the  other  to  the  vial. 
For  the  fame  reafons,  if  in  the  experi¬ 
ment  with  the  electrical  *  mine,  a  man 
places  his  right  foot  upon  the  lower 
final!  wire,  and  touches  the  gun-bar¬ 
rel  with  his  left  arm,  the  electrical  force 
is  only  felt  in  that  les;  and  arm.  ' 

*  O  - 

3.  As  much  fire,  as  this  man  then 
■  parted  with,  is  inftantaneoufly  repla¬ 


ced 
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ced  from  the  floor  of  the  room,  ami 
that  with  a  violence  equal  to  the  man¬ 
ner  in  which  he  loft  it.  To  confirm 
this,  fee  Exp,  L1V. 

4.  But  this  flux  of  electrical  aether, 
either  from  the  floor  to  the  man,  or 
from  the  man  to  the  water,  is  pre¬ 
vented  for  reafons  fufficiently  obvious, 
if  the  glafs  containing  the  water  be 
thick;  if  the  points  of  non-elebtric 
contact  are  tew  ;  it  the  man  is  placed 
upon  originally  electrics  ;  or  (which  is 
the  fame  thing)  if  the  foies  of  his  fhoes 
are  dry. 

5.  As  we  find  that  the  electricity 
pafies  at  leaft  equally  quick  through 
den fe  mediums,  which  are  non-elec¬ 
trics,  as  through  thole,  which  are  more 
lax  and  fpongy  ;  may  we  not  there¬ 
fore  conclude,  that  the  caufe,  why 
we  feel  molt  pain  at  the  joints  of  our 
arms  and  in  die  tendons  of  our  heels  *, 

arifes 

*  This  pain  in  the  heels  is  felt  only  in  the  expe¬ 
riment  with  tile  electrical  mine ;  ami  it  is  not  per- 
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arifes  from  the  refeftance  of  the  very 
compact  texture  in  the  tendons  and 
tendinous  ligaments  of  thofe  parts? 

LXV.  From  a  due  confederation  of 
the  phenomena  before  us,  I  take  the 
liberty  of  propoiing  the  following 
queries ; 

t  4%.  v  •• 

t 

1.  Whether  or  no,  the  eife&s  we 
obferve,  in  bodies  being  drawn  to  and 
driven  from  eiiher  excited  original ly- 
eledtrics  or  excited  non-electrics,  are 
to  be  attributed  to  the  flux  of  electri¬ 
cal  aether? 

2.  Whether  or  no,  that,  which, 

ceptible  only  when  you  touch  the  lower  fmall  wire 
with  your  foot-  but  likewife  if  you  ftand  upon  non- 
electrics,  which  touch  this  wire.  It  has  been  ftrongly 
felt  by  a  perfon  handing  upon  a  pedeftal  of  Portland 
ftone  near  tei^  inches  in  height,  and  upon  one  of 
metal  more  than  two  feet.  1  am  of  opinion,  that„no 
rnafs  of  metal,  oi  dirnenfions  however  great,  would 
in  theleafi:  prevent  the  progrelsof  the  electrical  power 
|r°ni  the  body  of  the  man  to  the  water  in  the  vials. 

from 

i  •  #. 
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from  it’s  being  firft  difcover’d  in  amber, 
we  call  electricity,  eleCtrical  aether,  e- 
leCtrical  power,  is  any  other  than 
elementary  fire? 

3.  Whether  or  no,  this  fire  does 
not  appear  in  different  forms  according 
to  its  different  modifications  ?  Does  it 
not,  when  diffufed  under  a  large  fur  face, 
appear  to  affeCt  us  as  air  ?  When  brought 
towards  a  point,  does  it  not  become 
vifible,  as  lambent  flame?  When  nearer 
ftill,  does  it  not  explode,  and  become 
the  objedt  alfo  of  our  feeling  as  well  as 
of  our  hearing  ?  Although  it  does  not 
affeCt  our  Ikin  with  the  fenfation  of 
heat;  does  it  not,  by  its  lighting  up 
inflammable  lubftances,  fhew  itfelf  to 
be  truly  fire? 

4.  Whether  or  no,  this  fire  is  not 
connected  intimately  with  all  bodies 
at  all  times,  though  leaft  of  all  pro¬ 
bably  with  pure  dry  air  ?  Have  we  not 
found  and  feparated  it  from  water, 
flame,  even  that  intenfe  one  of  oil  ol 

F  4  turpen- 


I 
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turpentine,  fmoke,  red-hot  iron,  and 
from  a  mixture  thirty  degrees  colder 
than  the  freezing  point  ? 

j.  Have  we  not  proved  its  fubtility, 
from  .  its  palling  through  all  known 
bodies  ? 

6.  May  we  not  infer  its  elafticity 
likewife,  from  its  explofions ;  from  its 
increafing  the  motion  of  fluids  $  as 
well  as  from  its  effect  in  the  concuflion 
of  our  bodies,  when  we  difeharge  it  af¬ 
ter  we  have  accumulated  it  in  water  ? 

7.  May  not  the  electrical  machine 
from  its  ufes,  be  denominated  a  fire- 
pump  with  equal  propriety,  as  the  in- 
ftrument  of  Otto  Guerick  and  Mr.  Boyle , 
that  of  the  air  ? 

8.  Does  not  the  power  we  are  now 
matters  of,  or  feeing  the  fe  pa  ration  of 
fire  from  bodies  by  motion  *  ;  and 
of  feeing  it  reftored  to  them  again, 

even 

*  The  felting  in  of  the  fire  to  the  glals  tubes  and 
globes  has  always,  in  thefe  experiments,  been  vifible 
both  horn  the  hands  and  cushions,  by  which  they 

were 
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even  after  that  motion  has  ceafed ; 
caufe  us  rather  to  incline  to  the  o- 
pinions  of  Homberge  Lemery  the 
younger  s  Grave fand  c,  and  Boer - 

haave , 


were  rubbed.  But  as  till  now  this  fire  was  confider’d 
as  coming  from  the  glafs  ;  that,  obferved  upon  the 
hands  and  cufhions,  was  always  believed  to  be  fo 
much  loft  by  running  down  the  inftruments  of  fric¬ 
tion  into  the  floor.  .  1  endeavour’d  to  prevent  this 
lofs  by  ftanding  upon  originally- electrics  ;  and  found, 
to  my  great  furprize,  that  fo  far  from  increafing  the 
electrical  power  by  flopping  what  I  conjectured 
was  fo  much  lofs,  I  could  excite  then  no  eleftricity 
at  all  in  the  tube  and  globes.  This  difappointment, 
which,  I  afterwards  found,  had  occurred  to  Mefif. 
Bofe  and  Allamand ,  was  the  foundation  of  my  dift 
covering  the  fource  of  the  eleftricity,  and  the  man¬ 
ner  of  its  ingrefs  to  the  machine. 

a  Hornherg  du  fouphre  principe.  Mem.  de  I’acad . 
Royale  des  Sciences ,  1705.  La  matiere  dela  lumiere 
eft  la  plus  petite  de  toutes  matieres  fenflbles— — 
die  paflfe  librement  au  travers  et  par  les  pores  de 

tons  les  corps,  que  nous  connoiflfons. - que  tout  P 

univers  eft  rempli  de  Ja  matiere  de  la  lumiere— 


y  ai  mieuxclonner  a  notre  fouphre  principe  le  nom 
de  matiere  de  la  lumiere,  que  celle  du  feu,  quoique 
ce  foit  proprement  la  meme  chofe. 

b  Lemery  le  fils.  Mem.  de  Pacad.  1709.  p.  527. 
La  matiere  de  feu  doit  etre  regardee  com  me  un 
fluide  d’une  certaine  nature,  et  qui  a  des  proprietez 


particu- 
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haave  a,  who  held  fire  to  be  an  origi¬ 
nal,  a  diftind,  principle,  formed  by 
the  creator  himfelf  $  than  to  thofe  of 

particulieres,  qui  le  diftinguent  de  tout  autre  fluide. 
Pag.  8.- — qu9  une  matiere  beaucoup  plus  fubtileet 
plus  agitee,  qui  remplit  tous  les  vuides  de  Punivers, 
et  ne  trouve  point  les  pores  ft  etroits,  qui  ne  lui  laif- 
fent  un  libre  paftage,  coule  incefiament  dans  les 
lieux  ou  elle  eft  enfermee,  et  entretient  fon  motive*- 
ment. 

c  s^Gravefand  philofcph ,  Newton  injliiutiones . 
cap.  i.  Ignis  in  corpora  omnia  quantumvis  denfa  et 

cjura  penetrate - ,  corporibus  fefe  jungit— —  ig- 

nem  ad  certam  diftantiam  a  corporibus  attrahi - 

nulla  novimus,  quae  ignern  non  continent - non 

ignis  aeque  facile  corpora  omnia  intrat - corpori¬ 

bus  contentus  in  his  a  corporibus  circumambientibus 
retinetur. — —  motu  celerrimo  ignemaffici  poffe. 

d  Boerhaavii  Elementa  Chem .  de  igne.  p.  287.  et 

feq. — — ipfe  ignis - -Temper  prsefens  exiftit  in 

omni  loco— imo  vero  in  omni  tempore,  etiam 
rariffimo,  vei  folidifftmo,  ;squaliter  diftributus  has- 

ret - Maud  ergo  potui  detegere,  quod  in  rerum 

natura  fit  vel  ullum  fpatium  fine  igne. 

Pag.  283.  Hue  ufque  conabar- - tradere  ea, 

qure  veriflima  addifeere  potui  de  natura  illius  ignis, 
quem  elementalem  appellant  philofophi.  Ilium  fcili- 
cet,  ita  confiderando,  prout  creatus  ipfe  in  rerum 
(natura)  exiftet  feorfum,  extra  reliqua  omnia  creata, 
quaecunque  demum  fint,  corpora. 


our 
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our  illuftrious  countrymen,  Bacon  s 
j Boyle r  and  Newton  s,  who  conceived 
it  to  be  mechanically  producible  from 
other  bodies? 

c?.  Muft  we  not  be  very  cautious, 
how  we  connect  the  elementary  fire, 
which  we  lee  ifliie  from  a  man,  with 
the  vital  flame  and  calidum  mnatum  of 
the  ancients;  when  we  find,  that  as 
much  of  this  fire  is  producible  from  a 
dead  animal  as  a  living  one,  if  both  are 
equally  replete  with  fluids  ? 

10.  Whether  or  no,  it  is  not  highly 
orobable,  that  by  increasing  the  num¬ 
ber  and  fize  of  the  vials  of  water  in  a 
certain  manner,  you  might  not  in- 
flantly  kill  even  large  animals  by  the 
electrical  h  flrokes  ? 

e  Vide  fraftatum  De  forma  calidi . 

f  Mechanical  origin  of  heat  and  cold .  fe£I,  2. 

8  See  queries  at  the  end  of  his  Opticks. 

h  Mod,  JLe  Monnier  at  Paris  killed  birds  by 
thefe  ;  and  with  me,  a  linnet  and  a  rat  much  more 
than  half  grown  (the  larged  I  was  then  able  to 
procure)  have  been  (truck  dead. 


LX  VI, 
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LXVI.  I  cannot  conclude  thefe  pa¬ 
pers  without  congratulating  that  ex¬ 
cellent  philofopher  and  learned  mem¬ 
ber  of  this  Society,  the  Abbe  Nollet 
of  Pans.  This  gentleman,  almoft  two 
years  lince,  in  a  letter  to  profeffor  Bofe 
(an  extract  of  which,  this  laft  publifhed 
with  a  work  *  of  his  own)  without  the 
knowledge  of  feveral  experiments  fmce 
difcovered,  at  leaft  none  of  his  difco- 
veries  have  yet  fallen  into  my  hands, 
did  declare  his  opinion, a  that  the  elec¬ 
tricity  did  not  only  proceed  from  the 
electrified  bodies,  but  from  all  others 
about  them  to  a  certain  diftance : b  that 
the  eieCtricity,  as  well  from  bodies  elec¬ 
trified,  as  from  thofe  which  were  not, 
patTed  more  readily  through  denfe  me¬ 
diums  than  air  : c  that  the  eleCtricity  is 
prefent  in  all  bodies : d  that  this  matter 

always 

*  ■ Richer ches  fur  la  cauje  et  fur  la  veritable  i eerie 
del'eleffricite .  Witcembergue,  1*745. 

Voyez  Nollet  dans  les  Recherches  &c.  du  M. 
Bofe,  Fag.  xlv.  —  La  matiere  eledtrique  vient  non 
feulemcnt  du  corps  ele£trife3  maisaufiide  tons  ceuxg 

qui 
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always  tends  to  an  & equilibrium ,  and 
endeavours  to  occupy  thole  fpaces  in 
bodies,  which  have  not  their  neceffary 
quantity  : e  that  when  electrics  were  ex¬ 
cited  and  brought  near  non-eleCtrics 
unexcited,  the  electricity  moved  in  op- 
polite  directions  :  all  which  affertions 
may  now  be  proved  by  experiments, 
LV1I.  You' fee,  Gentlemen,  by  my 
afferting  that  what  we  have  hitherto 
called  eleCtrical  effluvia  do  not  pro¬ 
ceed  from  the  glafs  or  other  electrics  per 

qui  font  autour  de  iui,  jufques  a  une  certaine  di- 
ftance. 

Fag.  xlix.  —  Si  vous  pouvez  vans  containers 
com  me  moi,  queia  matiere  qui  va  au  corps  eledtri- 
que  vientprimitivementde  tous  Je  corps  environnans, 
de  Pair  meme,  vous  aurez  bien  plus  de  faciiite  a  ex- 
pliquer  tous  ies  autres  efets. 

b  Pag.  xlvi.  La  matiere  eledtrique,  tant  celle, 
qui  fort  du  corps  elect  rife,  que  ceile,  que  vient  des 
environs  a  ce  meme  corps,  fe  rneut  plus  faciiement 
dans  les  corps  denfe  que  dans  Pair  meme. 
c  Pag.  xlvii. 

d  La  meme.  Cette  matiere  tend  a  Pequilibre,  en 
s’empreffe  de  remplir  les  efpaces,  qui  fe  trouvent 
vuides  des  parties  de  fon  efpece, 
e  Pag.  xlvii. 


1 
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fe,  I  differ  from  Cabem ,  Dtgby,  Gaf- 
fendus ,  Brown,  Des  Cartes,  and  very 
oreat  names  of  the  laft  as  well  as 
the  prefent  age.  My  differing  from 
them  would  be  prefumption  indeed, 
were  I  not  induced  thereto  by  obfer- 
vations  drawn  from  a  feries  of  experi- 
ments  carefully  conducted,  to  which 
many  of  you  have  been  witneffes,  and 
to  whom  I  may  therefore  appeal  for 
taking,  what  may  feem  fo  extraordi¬ 
nary  a  hep.  I  have  conftantly  had  in 
view  that  excellent  maxim  of  Sir  Ifaac 
Newton  laid  down  in  his  Opticks,  that, 
<c  as  in  Mathematics,  fo  in  natural 

i 

<c  philofophy,  the  inveftigation  of 
<c  difficult  things  by  the  method  of 
“  analyfis  ought  ever  to  precede  the 
a  method  of  compofition.  This  ana- 
“  lyfis  confifts  in  making  experi- 
iC  ments  and  obfervations,  and  in 
<c  drawing  general  conclufions  from 
<c  them  by  indudion,  and  admitting  of 
‘ 4  no  objedions  again  ft  the  conclufions, 

1  but 
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“  but  fuch  as  are  taken  from  experi- 
il  ments,  or  other  certain  truths.  For 
tc  hypothecs  are  not  to  be  regarded  in 
t£  experimental  philofophy.  And  al- 
t(  though  the  arguing  from  experi- 
si  ments  and  obfervations  by  induction 
“  be  no  demonftration  of  general  con- 
(t  clu  lions ;  yet  it  is  the  be  ft  way  of 
u  arguing  which  the  nature  of  things 
(t  admits  of,  and  may  be  looked  up- 
u  on  as  fo  much  the  ftronger,  by  how 
€<  much  the  induction  is  more  gene- 

u  ral’\— - “  By  this  way  ol  analylis 

4£  we  may  proceed  from  compounds 
“  to  ingredients,  and  from  motions 
i(  to  the  forces  producing  them ;  and 
<c  in  general,  from  effects  to  their 
“  caufes,  and  from  particular  caufes 
“  to  more  general  ones,  till  the  ar- 
u  gument  ends  in  the  moft  general. 

I  am  delirous,  that  what  is  contain’d 
in  thefe  papers,  you  will  be  pleafed  to 
regard,  rather  as  the  rude  outlines  of 
a  fyftem,  than  as  a  fyftem  itfelf ;  which 
'  •  I  am 
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I  am  in  hopes,  men  of  better  heads  and 
more  leifure  will  profecute:  and  if 
hereafter  from  being  poffefled  of 
more  obfervations  than  we  at  pre- 
fent  are  m  afters  of,  any  opinions 
in  thefe  papers  fhall  be  found  er¬ 
roneous  •  I  at  all  times  fhall  be  willing 
readily  to  retract  them.  I  rely  upon 
your  wonted  candour  ; 

and  am ,  with  the  greateji  truth y 
Gentlemen^ 

Tour  mo  ft  devoted 

and  mofi  humble  Servant , 

W.  Watson* 


on.  20, 1 746. 


